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Introduction
In Ukraine, about 40% of the territory (i.e. about 241451 square kilometers) belongs to the steppe natural zone. Despite being an arid region, this area has a great potential for maintaining and conservation of biodiversity. Unfortunately, at present this potential is quite poorly implemented. The reason for this is that almost all the steppe lands are severely managed. Near-natural ecosystems remained only at small patches of the territory, which are inaccessible or of little use for agricultural or sylvicultural human activity [TKACHENKO et al., 1987; VITER, 2010] . At least some of these sites have already rightfully received the status as conservation areas, having become a nature reserve or national park. However, the system of the nature conservation areas is still very poorly developed. The protected areas are very few, of rather small size (that is insufficient for conservation purposes) and highly isolated from each other. Thus, the development of the network of nature conservation areas in the Steppe zone of Ukraine is of actual value.
Taking into account the stated above, the area called "Trekhizbenskyi
Step" (hereinafter abbreviated as TS) is worth of consideration. It is a fourth and the youngest division of the Luhansk Nature Reserve of the Ukrainian Academy of Sciences. It was created in 2008 by the Decree of the President of Ukraine №1169. With its surface area of 3281 ha, TS is the largest division of the Lunansk Nature Reserve. Moreover, with the division establishment, the total area of the Luhansk Nature Reserve was increased more than twice and is now covering 5403 ha. TS is located in the Luhansk administrative region which is situated in Eastern Ukraine
The landscape of the TS territory is of the forest-steppe type. The well preserved sandy steppe communities occupy the highest places and are formed by the psammophytic grasses and herbs. The sandy steppe is interspersed with numerous focal woody and shrubby communities. They occupy the depressions of the sandy terrace where the soil richness and water supply are sufficient [SOVA et al., 2008] . Among these communities, poplar groves are the most frequent. They are composed mainly of Populus nigra L., but P. alba L. and P. tremula L. trees also occur there. As these groves are rather dry, the herbaceous layer is poorly developed there. However, understory of Crataegus spp. may be observed. In the deeper depressions of the sandy terrace the birch-polar groves with Betula pendula Roth, B. pubescens Ehrh. and Populus tremula L. are present. The hygrophilous Carex nigra (L.) Reichard, as well as Polygonum spp., Tussilago farfara L., Scrophularia nodosa L., and Prunella vulgaris L. form their rich herbaceous layer [POPOVYCH, 1990; SOVA et al., 2008] .
The willow shrubby communities of Salix acutifolia Willd. and Salix rosmarinifolia L. are numerous as well. They form large massifs with rather specific environmental conditions and thus enhance the habitat diversity of the area. Their dense herbaceous layer is composed mostly of grasses such as Calamagrostis epigeios (L.) Roth, Poa angustifolia L., and Melica trannsilvanica Schur [SOVA et al., 2008] .
Besides the deciduous groves and shrubby communities, the young focal coniferous forest of Pinus sylvestris L. is occasionally present at the TS territory as well [SOVA et al., 2008] .
In addition to the TS reserve's territory per se, the short characterization of its buffer zone should also be given. This zone embraces the continuous pine stands and windbreaks of Robinia pseudoacacia L.on the sandy terrace as well forests in the Syverskyi Donets floodplain ( fig. 1 ). The latter are oak forests (composed of Quercus robur L., Fraxinus excelsior L., Acer campestre L., and Ulmus laevis Pall.), and poplar-willow forests (with Populus alba L., Salix alba L., Salix fragilis L. and Acer negundo L.) [POPOVYCH, 1990] . 
Materials and methods
The field research was carried by us in May 2011. In addition to the TS territory proper, the reserve's buffer zone was surveyed as well. The latter is an inalienable part of the landscape, and a pool of the fungal diversity for the reserve. During the field studies, the important morphological and ecological features of the records were noted.
The micromorphological investigation of the specimens was performed using Zeiss Primo Star 5 light microscope. The specimens were examined in 5% aqueous potassium hydroxide solution, Melzer's reagent, Lugol reagent and 1% Congo red solution in concentrated ammonia [KIRK et al., 2008] .
For identification of the specimens a number of monographs and articles on systematic and biodiversity of fungi was used [DENNIS, 1956; WEHMEYER, 1973; GRELET, 1979; SIVANESAN, 1984; SPIELMAN, 1985; BARAL AND KRIEGLSTEINER, 1985; RAPPAZ, 1987; RAPPAZ, 1987; HUHTINEN, 1989; RYVARDEN AND GILBERTSON, 1993 , 1994 ROBERTS, 1994A,B; ELLIS AND ELLIS, 1997; HANSEN AND KNUDSEN, 2000; RAITVIIR, 2004; BERNICCHIA AND GORJÓN, 2010; YURCHENKO, 2010] .
The nomenclature of the species follows Index Fungorum database (http://www.indexfungorum.org, accessed 17 December, 2011). Their systematic characterization is in accordance with Kirk et al. [2008] . The names of the substrata-forming plant species are as in Mosyakin and Fedoronchuk [1999] , so the authors of these plant names are skipped in the text below. The possibility of the species occurrence on Ukraine's territory was checked using the "Fungi of Ukraine" database [ANDRIANOVA et al., 2006] , the annotated checklist of the aphyllophoroid fungi of Ukraine [AKULOV et al., 2003a] Apothecia superficial, scattered to gregarious, sessile. Disk up to 1 mm in diameter when fresh, whitish to pale yellowish. Receptacle cup-shaped, concolorous with the hymenium, covered at the flanks and margin with short whitish hairs. Hairs cylindrical to subclavate, 0-2-septate, hyaline, 10-35 × 3,5-6 µm, apically finely spine, smooth below. Asci arising from croziers, cylindrical to cylindric-clavate, 8-spored, 31-42 (-45) × 4-5,5 (-6) µm, apical pore blue in Melzer reagent. Spores ellipsoid-fusoid, straight, hyaline, aseptate, 6,9-10,1 (-11) × 1,5-1,9 µm. Paraphyses cylindric-lanceolate, pointed at apex, on average 2,5 µm in width.
This species colonise dead stems of different herbaceous plants in Europe, Asia and North America. In Ukraine it is registered for the first time. HYALOSCYPHA aureliella (Nyl.) Huhtinen together with anamorph Cheiromycella microscopica (P. Karst.) S. Hughes. (fig. 3,10 Apothecia gregarious, superficial, whitish to light yellowish, up to 1.2 μm in diameter when fresh and 200-500 μm in diameter when dry, cupulate, with gradually tapering base. Disc shallow to plano-convex, bordered by dense hears that rise above the level of the hymenium. Hairs white to yellowish, densely covered by brownish resinous exudate, 25-60 (-110) × 2,5-5,2 (-7,8) μm, narrowly conical, slightly flexulose, blunt, mostly aseptate. The resinous exudate is persistent in water, but totally dissolved in KOH, Melzer's and Lugol reagents. Asci arising from croziers, 34-54 (-63) × 5-8 (-8,4) μm when fresh in water and 32-48 (-65) × 5,0-6,4 (-6,8) μm in Melzer, eightspored, cylindrical-clavate with a slightly conical apex, amyloid when fresh. Paraphyses filiform, unpigmented, branched dichotomously. Ascospores 6,5-10 × 2-3 (-3,2) μm when fresh in water, elliptic to oblong elliptic, with rounded and slightly tapered apices, aseptate, irregularly biseriate, situated in the apper part of asci.
This species obligately develops on decorticated fallen trunks and larger branches of conifers (especially Pinus). It is the most widespread and common Hyaloscypha species, but till now it has not been registered in Ukraine.
H. daedaleae Velen. (fig. 7 ) Floodplain oak forest in the reserve's buffer zone, on fallen decorticated branches of Quercus robur, CWU (Myc) AS 4411.
Apothecia single to gregarious, superficial, watery grayish to yellowish-brown, up to 1 μm in diameter when fresh and 200-700 μm in diameter when dry, cupulate, than often clearly undulate-crenulate, from sessile to shortly stipitate. Disc shallow to planoconvex, bordered by copious zone of short hairs, which rise only slightly above the level of the hymenium. Hairs extremely dense, snow-white to yellowish, 25-35 (-46) × 2-3 (-4) μm, narrowly conical to conical, straight to undulating, mostly aseptate, loosely granulated in the apical and central parts. Asci arising from croziers, 34-53 (-64) × 4,8-6,5 μm when fresh in water and 29-49 (-53) × 4,3-6,3 (-6,8) Apothecia scattered, cupulate on a short cylindrical base, 1-2,5 mm up to 5 mm in diameter in the original diagnose, erumpent from the bark of the host plant, at first globose, then expanded or nearly plane. Hymenium of fresh apothecia is light colored with a pinkish tinge, but in dry samples turns yellow.
Outer side of apothecia clothed with long undulating hairs 130-170 μm long, cylindrical, obtuse, slightly narrowed towards apex, (2,3-) 2,5-3,5 (-4,7) μm wide in the middle part, thin-walled in the upper part, thick-walled with 1,7 μm thick septae at the base. Each hair bears a copious, coarse incrustation of brown granules which dissolve partly in 5% KOH after boiling, but not so in 3% ammonia. Encrusting granules are more abundant at the base and in the middle part of the hairs, and more scarce at the tips; therefore the shade of hairs varied from brown at the base through ochraceous tints to yellow at the apex. After dissolving of incrustation the hair walls remain unpigmented. Ectal Excipulum is made up of a gelatinized textura angularis / globulosa orientated in a high angle to the outside at the base to a moderate angle at the margin. Medullary excipulum is made of a loose textura intricate in the upper part and in the lower part of a gelatinized textura intricata that is turning lilac in IKI after KOH pre-treatment.
Asci cylindric-clavate, 8-spored, (58-) 64-75 × 6,7-7,7 µm alive in water, 52-66 × 6,5-7 (-8) μm in 3% ammonia, apex rounded, there is no apical ring present nor an apical dome, and the apex remains unstained in IKI and Melzer after KOH pretreatment, asci arising from open croziers. Paraphyses cylindrical, obtuse, 2 μm thick, branched near the base, containing sparse small yellow pigmented guttules when seen in water or 5% KOH. Ascospores mostly uniseriate, elliptical to ovoid, aseptate, (7,0) 8-12 (-12,5) × 3-4 (4,5) μm in water, without any visible contents. Literature sources indicate somewhat different data on the size of asci and ascospores in Perrotia succina. Thus, according to Phillips [PHILLIPS, 1877] , ascospores 10-14 × 3-5 μm, he did not give any ascus measurements, but judging from his linedrawings in ratio to the spores inside, they should be approximately 85 μm long; Seaver [SEAVER, 1951] , in his description of Lachnella succina (Phill.) Seaver gives the measurements up to 80 × 10-12 μm for asci and 10-14 μm for the spores; according Dennis [DENNIS, 1963] asci are up to 110 × 10 μm, ascospores 10-12 × 3-4 μm. The collection from Ukraine examined by us seems to be a little premature, and characterized by a smaller size of these structures, particularly the ascus size. But it should be noted that paraphyses are exceeding the premature asci with 15 μm so in full turgor the asci would be at least 15 μm longer. Asci have strongly elastic walls and may expand over 20% in length when reaching full turgor before ejecting their spores [BARAL, 1992] .
Untill now Perrotia succina is known from different woody substrates from USA (California), Australia, India and South Africa, but has not been registered in Europe. However, there is no other known species of Perrotia with these character combinations. Considering the smaller asci and spores we cannot be sure whether we evidence a geographical variety, a new species, or only an unripe collection. For a more definite answer additional mature specimens of this species will be required from Europe, as well as reexamination of samplesof Perrotia succina in old collections. Sclerotia black, characteristically flattened, loaf shaped or hemisphaerical, sometimes oblong, 500-1000 × 400-700 μm, firmly attached to the substrate, with gelatinous matrix. Conidiophores erect, single or in dense groups, up to 700 μm tall, with large loose conidial heads. Stipes brown, straight, cylindrical, septate, with a slightly swollen basal cell, 13-15 μm wide near the base. Stipe at about half of the height alternately branched. Side branches and branchlets streptoform (i.e. twisted tightly), brown, 6,9-7,9 (-11,2) μm wide. Terminal conidiogenous cells lighter and densely branched, producing 2 to 6 simultaneous conidial buds on short pedicels, collapsing at maturity, leaving the branchlets with terminal perpendicular stumps which do not proliferate. Conidia holoblastic, regularly globose, subhyaline to brown, minutely echinulate, (7,1-) 7,4-8,8 (-10) -15 μm in diameter, bearing an inconspicuous frill at the basal septum.
Streptobotrys caulophylli was described from Berberidaceae representative Caulophyllum thalictroides (L.) Michx. [ELLIOTT, 1962] . It is also known from representatives of Ranunculaceae: Thalictrum polygamum Muhl. [ELLIOTT, 1969] , Lamptocapnos spectabilis (L.) Fukuhara and Aquilegia vulgaris L. [HONG et al., 2004] .
One of the principal characteristics of Streptotinia is the Botrytis-like conidial stateStreptobotrys in which the conidiophores are streptoform. Whetzel [WHETZEL, 1945] collected Botrytis conidiophores with streptoform braches from numerous hosts, including Papaveraceae representatives Glaucum flavum Crantz and Dicranostigma franchettianum Fedde. Whetzel believed that his material included several undescribed species, and he even placed tentative specific names on some of the specimens. However, this work was not completed.
Elliott [ELLIOTT, 1969] found morphologically indistinguishable from Streptobotrys caulophylli species on Sanguinaria canadensis L. (Papaveraceae). She carried out series of experiments with cultures of Streptobotrys isolated from Caulophyllum, Thalictrum and Sanguinaria. Apothecia were regularly produced in culture after mating isolates from both Caulophyllum and Thalictrum, but never were produced for isolates from Sanguinaria. As a result, she could not get a definite answer whether the samples from Sanguinaria are really Streptobotrys caulophylli or it is the undescribed double-species. In this regard, our finding from Chelidonium majus L. (Papaveraceae) Mycelium on natural substrate thin, lanose to arachnoid, purely white. Conidiophores ascending, 2-4 μm wide, somewhat stiff, bearing conidiogenous cells both single and in whorls of 2-3 (-4). Conidiogenous cells consisting of an elongate to subcylindrical, tapering basal part, 10-27 × 1,3-2,0 μm, and a well developed rachis, up to 35 μm long and 1 μm wide, geniculate, denticulate; refined up to 0,5-0,7 μm and curved at tips after conidia liberation. Conidia hyaline, smooth-walled, globose to subglobose, sometimes with an apiculate base, 1,7-2,3 (-2,5) × 1,5-2,1 (-2,5) μm. Perfect state unknown.
Engyodontium album is known as widely distributed saprobe from different plant and animal tissues in Europe, Asia and North America. This species was described as contaminant of Penicillium cultures, so it's possible that it may be fungicolous [LIMBER, 1940] . Further confirmation of this is our finding E. album on fungi. In the territory of Ukraine it is registered for the first time. Conidiomata abundant, blackish, pulvinate, up to 600 μm in diameter. Conidium mid brown, with (3) 5-7 transverse and occasionally 1-2 longitudinal or oblique septa, (48,5) 62,9-73,3 × (15,7) 19,7-20,9 μm.
LECANICILLIUM aphanocladii
Ellis [ELLIS, 1976] noted Stigmina pulvinata as a fairly common species, which colonizes Ulmus twigs in Europe. At the same time Sutton [SUTTON, 1975] makes critical revision of the collections in K that had been identified previously as Coryneum pulvinatum. He noted that all available for study European specimens of "Coryneum pulvinatum" is a mixture of different species. A single studied by him sample of this species collected from Ulmus (France, vicinities of Paris, 1840) really was Stigmina compacta (Sacc.) M.B. Ellis (= Coryneum compactum Sacc.). For this reason, there is no description of this species in Sutton`s summarizing monograph.
Stigmina pulvinata sensu Ellis is mentioned for Ukraine for the first time. Given the results of Sutton`s study, it should be noted that for an objective evaluation of the distribution of this species in Europe and the degree of its rarity, critical revision of all samples in various European collections is required.
Valsaceae Tul. et C. Apothecia rose-orange when fresh, up to 1,5 mm in diameter, dissiccation-tolerant, margin crenulate due to glassy processes on the excipulum marginal cells. Asci cylindric-clavate, 8-th spored, apices of dead asci thin-walled flattened in front view. Ascospores helicoidally twisted within living asci, 10-15,5 × 1,2-1,5 µm, apex sharply pointed, with long, tear-shaped sporebodies 1,8-5 × (0,5-) 0,7-1 (-1,3) µm, base of spore strongly bent. Paraphyses covered by a glassy, calyptra-like exudate 0,5-2 µm thick forming well-developed epithecium over the hymenium. Apices of paraphyses cylindric to slightly swollen, 2,5-3,5 µm wide. Some of the excipulum cells are containing ring shaped SCB's (KOH Soluable Cytoplasmic Bodies) in living fruitbodies.
This species occurs on wood and bark of deciduous trees (predominantly Salix, sometimes Ulmus) and is known from Central Europe and Eastern Asia. In the Eastern Europe this species is recorded for the first time. Hyphal system monomitic. Generative hyphae 4-5 µm in diameter, thinwalled, hyaline, without clamp-connections. Subhymenium rather well developed, consists of numerous frequently branching hyphae. Cystidia absent. Probasidia subglobose to broadly clavate, 11-14 × 9-10 µm, without basal clamp. Protosterigmata are four per basidium, firstly globose, then fusiform. Basidiospores sigmoid, 10-17 × 3,5-5 µm, smooth, thin-walled, hyaline, inamyloid, indextrinoid, germinating with sporidia.
Tulasnella brinkmannii is a unique species with its basidiospore size range and shape. The spores of other long-spored Tulasnella J. Schröt. species are substantially longer [ROBERTS, 1994b] Hyphal system monomitic. Generative hyphae 2-4 µm in diameter, with occasional swellings up to 6 µm, hyaline, with clamp-connections. Subhymenium rather well developed, consists of numerous frequently branching hyphae generating clusters of basidia. Gloeocystidia rather numerous in hymenium, broadly cylindric or somewhat fusiform, irregularly slightly constricted, sometimes apically furcated, up to 50 × 10 µm, thin-walled, usually with yellowish refractive contents. Probasidia broadly clavate, up to 8 µm wide, with clamp-connections at the base. Protosterigmata four per basidium, firstly globose, then fusiform, up to 15 µm long in the observed material. Basidiospores globose, 5,5-7 µm in diameter, with prominent apiculus, smooth, thin-walled, hyaline, inamyloid, indextrinoid, germinating with sporidia.
Tulasnella hyalina is a remarkable taxon due to its conspicuous moderately long gloeocystidia, hyphaewith clamp-connections and rather large globose basidiospores. However, the species seems to be uncommon in Europe [ROBERTS, 1994a] In all, 150 species of fungi were revealed by us in the "Trekhizbenskyi Step" division of the Luhansk Nature Reserve. Of these, 52 species belong to Ascomycota and 98 to Basidiomycota.
The total number of fungal species revealed in the TS is not great, which might be explained by the specific environmental conditions of the study area. The climate of the region is one of the most continental in Ukraine, i.e. one of the most dry and severe. The TS territory is mostly located on massive sandy accumulations and is characterized by poor development of woody vegetation.
The recording of such species as Acanthophysellum dextrinoideocerrusatum, Botryobasidium curtisii, B. robustius, Coriolopsis gallica, Lenzites warnieri, Trametes ljubarskyi and Skeletocutis carneogrisea reflects the arid character of the TS mycobiota and relates it to the South-European and other belonging to Mediterranean Basin mycotas GILBERTSON, 1993, 1994; STOJCHEV et al., 1998; BERNICCHIA and GORJÓN, 2010; ALLI, 2011; DOĞAN et al., 2012] .
All the species identified are reported from the research area for the first time. Furthermore, 11 species are recorded in Ukraine for the first time. These are Acanthophysellum dextrinoideocerrusatum, Cistella grevillei, Engyodontium album, Hyaloscypha aureliella, Hyaloscypha daedaleae, Hyphodontia microspora, Lagarobasidium detriticum, Orbilia aurantiorubra, Stigmina pulvinata, Tulasnella brinkmannii and T. hyalina. In addition, Acanthophysellum dextrinoideocerrusatum is the first record of the genus Acanthophysellum Parmasto in Ukraine.
The findings of Perrotia cf. succina, Streptotinia caulophylli and Phaeosphaeria sp. are particularly noteworthy. The first species is known by a few finds from the tropical latitudes, and so far has not been reported in Europe. Streptotinia caulophylli is known from some representatives of Berberidaceae and Ranunculaceae from Canada, USA and Korea. Morphologically indistinguishable from it species on Sanguinaria canadensis (Papaveraceae) is known only from Canada. But apothecia never were produced after mating isolates from Sanguinaria with isolates from typical substrata. Therefore our finding of this species from Papaveraceae representative Chelidonium majus from Europe is of special interest. The Phaeosphaeria sp. sample apparently, is a species not known to the science yet and not formally described. All mentioned above specie are accompanied with detailed original descriptions and illustrations.
It should be also noted that our research focused predominantly on aphyllophoroid fungi, fungicolous fungi and xylotrophic representatives of Ascomycota. Other ecological groups of fungi have not been the object of this study and therefore are present by sporadic random records. Given the specificity of the "Trekhizbenskyi Step" division of the Luhansk Nature Reserve we suggest there is a considerable prospectivity of investigation of biodiversity of fungi that are associated with steppic herbaceous plants.
